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The
Golden-bellied Mangabey Cercocebus chrysogaster Lydekker, 1900 is one of Africa's least studied and most inadequately known primates (Kingdon 1997; AZA 2003) . Its description by Groves (1978) was based on 15 skins, 10 of which are housed in the Tervuren Museum, Belgium. These specimens were collected from localities in the Democratic Republic of Congo (DRC), south of the Congo River. Remarkable outliers were reported to have come from: (1) Lwaza, (2) Samangwa, (3) Lubonga, (4) between Lusambo and Punia (Groves 1978) . The presence of the species in these locations today is questionable. Kingdon (1997) and Gautier-Hion et al. (1999) indicated that the species occurs in swampy habitats of the DRC's 'cuvette centrale' and particularly throughout the region of the Salonga National Park (SNP). It has been presumed that the difficulties in accessing this type of habitat would provide some protection against insidious effects of intensive hunting by providing a refuge for the species, but hunters using canoes are also able to penetrate inundated forest where the water is deep enough (Steve Taylor, pers. comm. November 2012) .
The 1996 Action Plan for African primates (Oates 1996) recommended surveys on the Golden-bellied Mangabey as high priority. However, till date there have been no field studies devoted solely to this species in its natural habitat. A consequence of the absence of field research dedicated to this species is that the geographic distribution of C. chrysogaster has been poorly known and the conservation status remains classified as "Data Deficient" (Kingdon 1997; Butynski et al. 2000; Groves et al. 2005; Hart et al. 2008) . However, leading zoological facilities consider the species to be endangered (AZA 2003) .
The taxonomy of this mangabey continues to be debated, with some classifications downgrading C. chrysogaster to the subspecies level. A subspecies taxonomic status may have negatively influenced the commitment of the conservation and scientific communities for research into the species ecology and conservation. Historically, the Golden-bellied Mangabey has been variously classified as Cercocebus chrysogaster (Kingdon 1997; Groves 2001) , Cercocebus agilis chrysogaster (Dorst 1970; Groves 1978; Wilson & Reeder 1993; Rowe 1996; Gautier-Hion et al. 1999; AZA 2003) , and Cercocebus galeritus chrysogaster (Napier & Napier 1967; Wolfheim 1983; Colyn 1988; Oates 1996; Grubb et al. 2003; IUCN 2007) . Most recent arguments (Kingdon 1997; Groves 2001 , Groves et al. 2005 C. Groves pers. comm. 2007) , however, appeal for full species status. In order to provide an accurate status for C. chrysogaster, field research is required to systematically document its distribution and abundance, to evaluate threats to its survival, and to define the species ecology (Grubb et al. 2003) . This paper presents preliminary field information on the C. chrysogaster distribution and assesses threats to the species.
MEthodS
Information presented here was gathered throughout three large mammal field surveys conducted between 1994 through 2007. Surveys covered the region proposed as the species range bordered in the south by the Kasai-Sankuru River and limited in the north by the Ruki-Tshuapa-Salonga River (Fig. 1) . Specific survey blocks ( Fig. 1) were: (1) across the 24,000 km 2 landscape defined at the southern limit by the Sankuru River and going north to include twenty percent of the SNP comprised by the watershed of the Lokoro River systems during the period intermittently between 1994 (Thompson unpub. data, 1997 , (2) the region between the Lokoro River to the Salonga-Looto River during the period (Inogwabini & Omari 2005 Reinartz et al. 2006 ) within the SNP, and (3) the region between the Kwa-Kasai and Lulonga rivers, west of lake Maindombe, including the area between the Lulonga River and Congo River, the swamps of Ngiri River, the forest between the Ngiri and Ubangi rivers, and the forest around and adjacent to Lake Tumba; limited in the north by a straight line from Mobeka parallel to the equator joining the Ubangi River during the period [2005] [2006] [2007] . All three surveys combined three methods: (1) straight line transects with variable lengths (Buckland et al. 1993; Hall et al. 1997) , (2) comprehensive or guided reconnaissance (Walsh et al. 2001; Blake 2002) , and (3) forest exploration, known as reconnaissance (Hall et al. 1997; Van Krunkelsven et al. 2000; White & Edwards 2002) . The two latter methods differ only in the fact that during a comprehensive reconnaissance observers follow a compass direction with restriction to deviate by 45 0 from the main orientation (White & Edwards 2000; White et al. 2001) . During surveys, direct sighting and/ or indirect signs were recorded on large mammals such as great apes, diurnal primates, elephants, and duikers. Indirect signs for diurnal primates consisted of calls only. Field survey data were complemented by information gathered from focus group discussions held in 2006 along the road between Anga and Mundja (Thompson unpub. data) . During focus group discussions pictures of live Golden-bellied Mangabey were presented to local trackers for identification. In other areas within the survey zone, the investigation consisted of nonstructured interviews/conversations with local trackers and aged people along roads and rivers at villages that teams visited before accessing the forests. Furthermore, information gathered from conventional survey methods, focus group discussions and non-structured interviews was complemented by communications provided by other field researchers working in the region (e.g., Jonas comm. 2007) . Direct evidence of the Golden-bellied Mangabey (sighting and/or calls) was recorded and georeferenced with hand-held Garmin GPS units (Waters & Shockley 2000) . However, the distribution information came primarily from direct field observations. Because C. chrysogaster was previously described as a species that preferred swampy habitat, a post hoc habitat classification was done using dual habitat matrices, (1) water habitat or (2) terra firma, to provide inference on the habitat choice. Analysis was done using the LandSat Images of the region provided by the Observatoire Satellital des Forêts d'Afrique Central (OSFAC) and the University of Maryland. Locations were plotted using the geographical information system ArcView v. 3.2 (ESRI, Redlands, USA). The same software was also used to differentiate forest types.
The information on the conservation status of the species was collected through three different methods. First, in 2001 data were collected along the road from Mundja down to Lompole. Data consisted of a simple count of readily identifiable freshly-killed mammal The 56'59"S), which took approximately three hours at each market. Results presented in this paper are simple percentages of the presence of C. chrysogaster in the sample. These were judged to be a good indicator for the real conditions of the species throughout its range.
rESultS
Evidence from the field suggests that the distribution the C. chrysogaster is limited to altitudes ranging within 300-500 m. Thompson (1997) confirmed the presence of the Golden-bellied Mangabey west of the SNP southern sector boundary, but the species was not recorded or known in the SNP in the wide tract between Anga and Mundja. However, the MIKE data clearly indicated that the species was present in the southernmost tip of the SNP in the region of Luikotal; 20km from the MundjaLokolama road, an area where swampy forest is extensive and forest-savannah mosaic constitute one of the major patterns of the terra firma habitat. 00'26"S). The species was absent in the northernmost edge of the forest block between Luilaka-Momboyo and Lokolo rivers, which was also the case for the entire northern sector of the SNP and the forest block between the two sectors. South of the Kasai-Lukuru system, the species was absent from a mosaic of forest-savannas in the region of Lukuru in Kasai Occidental (Thompson 1997) . Although the data collected between 2005 and 2006 suggested the absence of the species in the zone west of lake Maindombe, local populations recognized the presence of the C. chrysogaster (Inogwabini 2005) . The species was, however confirmed in the eastern shores of lake Maindombe.
These cumulative findings indicate that the Goldenbellied Mangabey occurs in the polygon (Fig. 1) defined by the Lokolo River system (~2 0 30'S), which constitutes the known northernmost limit of its distribution, and the Kwa-Kasai-Sankuru River (~3-4 0 S), which constitute the southernmost limit. On the eastern side, the limit is situated along the Ngendo River (~21 0 13'E), and western limit at the Congo River, south of Lake Tumba . This area also includes the area west of lake Maindombe, which represents approximately 38% of the estimated range (25,000km
2 ), and where the available record is solely provided by local communities. The post hoc classification of the habitat of the species within this region indicated that 58.15% was permanent swamps and or seasonally inundated forest types.
The data from simple counts on the road indicated that the C. chrysogaster constituted >70% of hunted species encountered on the road, and was in equally high proportions in the bushmeat encountered in the market of both Inongo and Nioki, with respectively >31% and 20% of the total species encountered on the market's tables (Fig. 2) .
diSCuSSioN
C. chrysogaster is endemic to the Democratic Republic of Congo (Groves 1978; Bergmans 1998; SZS 2003; IUCN 2006 ) but does not occur north of the Congo River. Even within its range, the species is common only in the region inhabited by the Nkundo people, where it is locally known as "Linku" in the Lonkundo language (Lootens 1980; Thompson 1997) . A post hoc habitat analysis indicated that 58% of the species habitat is an extensive swamp, riparian and seasonally flooded forests. This finding concurs with the description provided by Gautier-Hion et al. (1999) . Dorst & Dandelot (1969) identified the historic distribution for two discontinuous populations, the southern limit being 4 0 00'S as defined by the KasaiSankuru River. However, the 1997 survey by Thompson (1997) confirmed their absence along the Sankuru River east of 20 0 30'E. At this geographical location, the altitude increases toward ridges of the eastern Congo Basin; increasing altitude diminishes proportions of the species preferred swampy habitats.
C. chrysogaster is listed as present in the Salonga National Park (IZCN 1986). Also Blom & Tshobo (1989) included C. chrysogaster in their list of the mammals of the SNP, but indicate that its distribution in the SNPPNS is limited to the southern sector. Similarly, Gautier-Hion et al. (1999) described the species as occurring mainly south of the Luilaka River (Fig. 1) , with a minor portion of the habitat being above the Ruki-Tshuapa River. Our finding that the Lokolo River system constitutes the known northernmost limit of the distribution of the Goldenbellied Mangabey indicates clearly that the distribution presented by Gautier-Hion et al. (1999) over-estimated the actual range of the species. Also, the fact that local populations between the Lake Maindombe and Congo River recalled the presence of C. chrysogaster from the past may suggest that the Congo River constitutes the most likely westernmost historical limit of the distribution. This maximum range is nevertheless, to be viewed with caution as there are large areas within that are probably void of C. chrysogaster. This is particularly the case in the forest stretch lying south of Lukenie where Eriksson (2002) did not find any indication of the species over a trip of several months in the field. However, it seems more plausible that records from Gautier-Hion et al. (1999) , the remarkable outlier specimens described by Groves (1978) and the local information gathered in the lake Maindombe-Congo River forest blocks may simply mirror either the plight that the species decline that has been known for a long time or simply misclassifications.
From both results and discussion presented above, it can be concluded that the Golden-bellied Mangabey has a more restricted distribution range than many other sympatric primate species such as the Black Mangabey Lophocebus aterrimus or the Angolan Pied Colobus Colobus angolensis. This limited range adversely impacts the potential survival of this species, particularly if no protection efforts are made. By its restricted range alone, C. chrysogaster deserves more attention than it is currently receiving. Its categorization by the International Union for Conservation of Nature (IUCN) remains unrated due to deficient data (Lee et al. 1988; Hart et al. 2008) , which has potentially contributed to an assigned lower conservation priority compared to other endemic species in species conservation priorities assessment such as the exercise carried out by Oates (1996) . C. chrysogaster is not even identified in the list of species and their protected status in the national law in the Democratic Republic of Congo (Kisoka 2000) or by any international conventions for protection (except that all non-human primates not listed on Appendix I of CITES are included in Appendix II so any international trade would require CITES permits). However, data on bushmeat from different localities within the species range and its directly adjacent regions indicated that the species was hunted for its meat and may constitute the most hunted primate species in regions such as Mundja where it counted for >70% of the overall hunted species in a 48 hours time span (Colom et al. 2006) . Wolfheim (1983) identified habitat alteration (including forest clearance) and human consumption as the most important threats to wild populations of primates. Data recorded during the simple counts along roads and the one-off market sweep surveys (Fig. 2) indicated that C. chrysogaster is heavily hunted for meat. Along the road between Mundja and Lokolama, groups of individuals of C. chrysogaster gather frequently in the proximity of roads and villages. The species has been identified by villagers as an agricultural pest (J.A.M. Thompson pers. obs. 2006) , which may lead to persecution of the species. Also because the species can be found in groups of ≤15 individuals foraging on the ground (Gautier-Hion et al. 1999 ) around villages, they are a relatively easy target for hunters.
Results from personal observations suggested that the species is targeted for the pet trade. Specifically, in 2002 an expatriate invited some colleagues and Inogwabini to identify two monkeys she had bought on the streets in Kinshasa. She was trying to identify the species in order to determine what zoos might be interested in acquiring them. The team identified the two primates as Goldenbellied Mangabeys. In early 2003, a total of 21 live Golden-bellied Mangabeys were located at three places in Kinshasa: 10 in the art market (Boulevard of 30 Juin), nine at the street flower market near Kintambo-Magasin, and two within the compound of the ESSET (Boulevard of 30 Juin), a society dealing with solar energy. Later that same year, merchants were encountered in the region of Waka (Fig. 1) with four Golden-bellied Mangabeys that they said were captured near the Lokolo River (Fig. 1) . The merchants were waiting for a boat to transport their cargo down to Kinshasa where the live individuals would be sold.
Habitat alteration is another threat to the survival of the C. chrysogaster because the region encompassed by the heart of the species range has been allocated to logging concessions (Reinartz & Inogwabini 2001 ) and the area west of the Lake Maindombe (Fig. 1) where local communities indicated the presence of the species in the distant past (more than three decades ago) but the forest has been logged and re-logged several times in the recent past (the last two decades). The recent and remote histories of logging in this region may have played a key role in the actual patterns of the species distribution within its historical range.
In conclusion, combining the restricted range of the species, the hunting levels and logging activities in the region of the heart of the distribution of species, C. chrysogaster should be viewed as one of the threatened endemic species in the Democratic Republic of Congo, at least at the national level. Indications of the species being hunted for pets and zoos also supports the request that C. chrysogaster should be listed on CITES. Finally, for the long-term conservation strategy for the species, focused research is required to better understand the species' distribution, taxonomy and behavioural ecology, and to evaluate thoroughly its conservation status throughout its actual distribution and historical range. 
